Epithelioid gastrointesinal tumors (GISTs) are less likely to have c-kit gene mutations (and express CD117) than spindle cell GISTs. CD117 negative/c-kit negative GISTs can have platelet-derived growth factor alpha (PDGFRα) gene mutations, overexpress PDGFRα protein and respond to imatinib mesylate. Many cases of CD117-negative/CD117-weakly positive, c-kit mutation negative and PDGFRα mutation positive myxoid epithelioid GISTs and one case of CD117-positive GIST with chondro-myxoid features mimicking chondrosarcoma have been reported. We report a case of myxoid epithelioid GIST with predominance of chondroid and chordoid areas resembling an extraskeletal myxoid chondrosarcoma that was strongly positive for CD117, PDGFRα and DOG1 (Discovered on GIST 1) by immunohistochemistry, but lacked c-kit and PDGFRα gene mutations. It is possible that CD117 is strongly positive if a myxoid epithelioid GIST has chondroid/chordoid appearance, but a larger study is needed to confirm this association. CD117 expression in GISTs is important, because GISTs showing CD117 positivity respond to imatinib. No comment can be made about the prognostic significance of chondroid/chordoid appearance in the GISTs.
Introduction
GISTs are the most frequent nonepithelial neoplasms of the gastrointestinal tract [1] and they are predominantly located in the stomach [2] . They arise from the interstitial cells of Cajal or their precursors, the gastrointestinal pacemaker cells [3] . Microscopically a majority of these tumors are composed of spindle or epithelioid cells and one or the other morphology usually predominates. Spindle cell or spindle cell-predominant GISTs usually show mutations in c-kit gene, are immunohistochemically positive for c-kit (CD117) and can be effectively treated with imatinib mesylate. Epithelioid GISTs sometimes do not show c-kit mutations and do not express CD117 [4, 5] . In the literature, 27 cases of gastric epithelioid GISTs with myxoid change (without chondroid or chordoid appearance) have been described. Twenty (20) of these 27 gastric epithelioid GISTs with myxoid change were tested for CD117 expression by paraffin section immunohistochemistry, and were also tested for c-kit gene mutations and PDGFRα gene mutations. Sixteen (16) of 20 showed weak CD117 expression and 4 showed lack of CD117 expression. Twenty (20) of 20 cases showed lack of c-kit mutation and 18 of 20 cases showed presence of PDG-FRα gene mutation [6, 7] . Therefore, myxoid change in a GIST has been reported to be associated with CD117 negativity or weak positivity. A single case of chondromyxoid variant of GIST mimicking chondrosarcoma with co-expression of CD117, CD99 and CD34 has been reported. CD117 expression in this a case was not called week. No mutational analysis was done in this case [8] . We report a case of myxoid epithelioid GIST with chondroid areas and chordoid areas that resembled an extraskeletal myxoid chondrosarcoma and strongly expressed CD117, PDGFRα, CD99, and DOG1 (Discovered on GIST 1) by immunohistochemistry, but was negative for CD34 and lacked mutations in the c-kit as well as PDG-FRα gene. We also discuss the association of chondroid/ chordoid appearance in a myxoid GIST with strong CD-117 positivity, which is important for chosing imatinib mesylate therapy if the need of this therapy arises.
Materials and Methods
The specimen was fixed in 10% buffered formalin and was embedded in paraffin. The histopathologic, immu-nohistochemical and mutation analysis for c-kit gene and PDGFRα gene was performed on this formalin-fixed paraffin-embedded specimen. Hematoxylin and Eosin stain, trichrome stain, alcian blue stain, and toluidine blue stain were performed. Immunohistochemical staining was done by using Ventana Ultra Analyzer (Ventana Medical Systems, Tucson, AZ, USA). Antibodies against CD117, CD34, CD99, S-100, desmin, smooth muscle actin, epithelial membrane antigen, pankeratin, DOG.1 (clone DOG1.1; dilution 1:100; Acris Antibodies, Inc. San Diego, CA), PDGFRα (clone 57/20; Abcam, Inc. Cambridge, MA), and D240 (clone D2-40; dilution 1:100; Covance, Emeryville, CA) were used, All antibodies, except DOG.1, PDGFRα and D2-40, were obtained from Ventana Medical Systems in Tucson, AZ. The clones and dilutions of the antibodies obtained from Ventana Medical Systems cannot be provided because this information is a proprietary information. The strength of CD117 expression was determined by using the criteria published by Sakurai et al [6] .) A strength of 3+ was considered the highest strength (i.e. strong positivity). Mutation analysis for c-kit and PDGFRα genes was performed by a commercial laboratory by using standard techniques.
Grading of GIST was done based criteria described elsewhere [9] . Briefly, high-risk GISTs are >10 cm or are high grade (MIB-1-labeling index = 10% or tumor necrosis), intermediate-risk GISTs are >5 cm to 10 cm and are low grade (MIB-1-labeling index of <10% and no tumor necrosis), and low-risk GISTs are 5 cm or <5 cm and are low grade.
Case Report
A 77-year-old Caucasian male was evaluated at our hospital for suspected melena and anemia. He had history of shortness of breath on exertion. No other significant personal or family history was reported. Esophagogastroduodenoscopy showed a diffusely erythematous mucosa and an ovoid polypoid mass, which measured approximately 3 cm in maximum and was present in the center of lesser curvature of the stomach. The mass had a central ulceration. Small biopsy specimens were taken. There were two pieces of tan-colored firm tissue measuring 3 and 4 mm in maximum dimension. Microscopic examination showed epithelioid cells with mild pleomorphism, mild hyperchromasia, moderate nucleocytopasmic raio, no mitotes, no myxoid/chondroid or chordoid appearance, and strong and homogeneous positivity for CD117. A diagnosis of GIST was made. The surgeon laparoscopically removed the tumor which was located within the within the wall of the stomach with most of the tumor in the muscularis propria and submucosa and measured approximately 3.7 cm × 2.5 cm × 2.4 cm in size. Its cut surface was myxoid, tan-solid and brownish and the tumor was confined to the wall of the stomach (Figure 1) . Microscopically, the tumor was present in the submucosa and muscularis propria, was non-encapsulated, was well circumscribed in the superficial part of the tumor, and was infiltrating the muscularis propria in the deeper part. The most of the tumor was composed of epithelioid cells that were surrounded by a myxoid and fibrous stroma in such a way that several zones of chondroid-like change were observed (Figure 2) . In other areas, the tumor cells resembled physaliferous cells surrounded by a myxoid stroma and, therefore, looked chordomatous (Figures 3) . Almost all of the tumor showed myxoid change, but approximately 75% it showed an admixture of myxoid change and chondorod zones, while the rest of it was a combination of myxoid and chordoid areas. Extremely rare mitotic figures (about 1 in 100 high power fields) could be found. No tumor necrosis was seen. Increased blood vessel proliferation was noted in many areas. Collagenous fibrosis and hyaline change were also present in the stroma. Alcian blue stain highlighted the myxoid change (Figure 4) , trichrome stain confirmed the collagenous fibrosis and CD34 highlighted numerous blood vessels. The toluidine blue stain and the CD117 immunohistochemical stain showed very rare mast cells in the stroma of the neoplasm. The neoplastic cells were strongly and homogeneously positive for CD117 (Figure 5) , PDGFRα (Figure 6) , DOG.1, and CD99. CD34, smooth muscle actin, desmin, and S-100 were negative in the neoplastic cells. Immunohistochemical negativity for epithelial membrane antigen (EMA) as well as pancytokeratin ruled-out chordomatous differentiation, and negativity for D2-40 ruled-out chondsarcomatous differentiation. The GIST was graded as low-risk. No mutations were detected in the c-kit gene exons 8, 9, 11, 13, and 17 and no mutations were detected in the PDGFRα gene exons 12 and 18. Margins of resection were free of tumor. PET/CT scan showed showed no other mass lesions anywhere in the body. No further treatment was needed. The patient has been free of symptoms for last 10 months after his surgery. 
Comment
Our case is very peculiar because of its histological resemblance to an extraskeletal myxoid chondrosarcoma due a myxoid/chondroid/chordoid change, a strong expression of CD117 and lack of mutations in the c-kit gene (exons 8, 9, 11, 13, and 17) and in the PDGFRα gene (exons 12 and 18). It is possible that our case does have a c-kit and/or PDGFRα mutation that has not been recognized so far. In a recent study, myxoid change in epithelioid GISTs has been associated with lack or weakness of CD117 immunohistochemical positivity, lack of c-kit mutations, presence of platelet-derived growth factor recptor alpha (PDGFRα) gene mutations, and good prognosis [7] . Our case showed strong CD117 positivity, lack of mutations both in both c-kit gene and PDGFRα gene and is free of any symptoms during last 10 months after the resection of his tumor. Association of absence of c-kit gene mutations with presence of PDGFRα gene mutations encoding PDGFRα protein in GISTs and also with an effective response to imatinib mesylate has been reported recently in a few other studies [10] [11] [12] [13] . A single case of epithelioid-cell predominant GIST mimicking chondrosarcoma due to chondro-myxoid change has been reported and it showed strong expression of CD117. No analysis for c-kit or PDGFRα mutations was done in this case [8] . We are reporting a case of myxoid epithelioid GIST with predominance of chondroid areas and chordoid areas that morphologically resembled chordoid sarcoma (extraskeletal myxoid chondrosarcoma) and showed strong immunohistochemical positivity for CD117, DOG. 1 and PDGFRα. DOG.1 and PDGFRα positivity can be seen in CD117-positive/c-kit positive GISTs [8, 14, 15] . GISTs showing immunohistochemical positivity for CD-117 and PDGFRα can be negative for mutations in the c-kit and/or PDFGRα genes and can show clinical response to imatinib [16, 17] . Our case showed positivity for CD117 and PDGFRα and lack of c-kit gene mutations and PDGFRα gene mutations. CD99 expression has been described in GIST [8, 18] and it was positive in our Gastrointestinal Stromal Tumor (GIST) with Chondroid-Myxoid-Chordoid Features Mimicking Extraskeletal Myxoid Chondrosarcoma 88 case. The significance of CD99 is not clear. Based on the recently reported case of a myxoid epithelioid GIST with chondroid appearance [8] and our case of a myxoid epithelioid GIST with chondroid and chordoid appearance, it looks like that if we have chondroid appearance in a myxoid GIST we can predict CD-117 positivity and, therefore, responsiveness to imatinib mesylate. Our case is the first of its kind where a myxoid epithelioid GIST shows chondroid and chordoid areas mimicking chordoid sarcoma (extraskeletal myxoid chondrosarcoma). We also raise the possibility of association of strong CD117 positivity with myxoid epithelioid GISTs if they have chondroid/chordoid appearance. A larger study can help confirm a relationship of strong CD117 positivity with a myxoid epithelioid GIST with chondroid/chordoid appearance.
In the two studies about myxoid GIST (without chondroid or chordoid appearance), 23 of 27 cases were followed-up for 1 month to 8 years and others were lost to follow-up at the time of publication of these studies. None of the followed-up patients died of GIST-related cause, but the follow-up period was less than 5 years in 14 of 23 cases at the time of publication [6, 7] . Prognostic significance of chondroid/chordoid appearance in a myxoid GIST is difficult to assess because of the rarity of reported cases in the literature. One case of gastric myxoid GIST with chondroid appearance was considered to be an indolent neoplasm without any comment about follow-up of the case [8] . Our case is alive and well about 10 months after the resection of his gastric GIST with chondroid and chordoid appearance, but the followup is not long enough to determine its long-term clinical behavior.
